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Site Nane and Location
Hagen Farm Site, G oundwater Control Operable Unit
Dane County, Wsconsin

Statenent of Basis and Purpose

Thi s deci si on docunent represents the selected renedial action for the Hagen Farm Site (the "Site"), in Dane
County, Wsconsin, Goundwater Control Operable Unit, which was chosen in accordance with the Conprehensive
Envi ronnent al Response Conpensation, and Liability Act of 1980 (CERCLA), as amended by the Superfund
Amendnent s and Reaut hori zation Act of 1986 (SARA) and, to the extent practicable, the National G| and

Hazar dous Substances Pol |l ution Contingency Plan (NCP).

This decision is based on the Adm nistrative Record for the Hagen Farmsite.

The State of Wsconsin concurs with the selected renedy on the condition that, at the tine that the proposed
treatnent design is finalized, the State determ nes that the proposed effluent discharge limts and discharge
location are acceptable to the State.

Assessnment of the Site

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by inplenenting the
response action selected in this Record of Decision (ROD), may present an inmmnent and substanti al
endangernent to public health, welfare, or the environnent.

Description of Renedy

This G oundwater Control Operable Unit is the second of two operable units for the Site. For purposes of
this ROD, the "Site" is defined as the area within the Hagen Farm property boundary and the contani nant
plume. The selected renedial action for this operable unit addresses the groundwater contanination by
remedi ati on of contam nated groundwater. For purposes of this ROD, "on-property groundwater" is defined as
contami nated groundwater on and in the inmrediate vicinity of the main waste di sposal area and "offproperty
groundwater" is defined as contam nated groundwater at any location within the plune other than in the area
defined as on-property groundwater.



The naj or conponents of the sel ected renedy include:
Monitoring of all private wells located around the Site
Pre-treatnent of extracted on- and of f-property groundwater;
Extraction and treatment of groundwater
Treat ment of on-property groundwater using Activated Sl udge Biological Treatnent;

Treatment of off-property groundwater using a treatnent technology to be determ ned during the
desi gn phase;

Di scharge of treated groundwater to wetlands or the Yahara River

Treat ment and di sposal of sludges generated fromthe groundwater treatnent and treatnent of off-gas
emtted fromthe treatnent process;

Deed and access restrictions to prevent installation of drinking water wells within the vicinity of
the di sposal areas and off property; and

I npl ement ati on of a bench scale study to determine the effect of nutrients and/or oxygen on

contam nated groundwater. |f the bench scale study shows positive results, a pilot study would be
conducted, with the ultimte goal of enhancing the selected renedy with an in-situ groundwater

bi or emedi ati on system

STATUTCORY DETERM NATI ONS

The selected renedy is protective of human health and the environment, conplies with Federal and State
environnental requirenments that are legally applicable or relevant and appropriate to the renedial action,
and is cost effective. This remedy utilizes permanent solutions and alternative treatmnment technol ogies to
the maxi mum extent practicable and satisfies the statutory preference for remedies that enpl oy treatment that
reduces toxicity, mobility, or volune as a principal elenent.

Because this remedy will result in hazardous substances remaining on-site, a review wll be conducted wi thin
five years after commencenent of the renedial action to ensure that the renedy continues to provide adequate
protection of human heal th and the environnent.
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I.  SITE LOCATI ON AND DESCRI PTI ON

The Hagen Farm Site (the Site) is located at 2318 County H ghway A, approxi mately one mle east of the Gty
of Stoughton, Dane County, Wsconsin. The Site is defined as the area within the Hagen Farm property
boundary and the contami nant plunme. The property is approximately 28 acres in size and is located in the
nort heast quarter of the southeast quarter of Section 10, Township 5 North, Range 11 East. Wthin the
property boundary is approxi mately 10 acres of disposal area. The Site, as a whole, is situated in a rural
surrounding that is domnated | argely by sand and gravel mning and agriculture. Sand and gravel nining
operations are |ocated northwest, northeast, and south of the Site. The Stoughton Airfield is

| ocated adj acent to the northwest corner of the Site. County H ghway "A" passes just south of the property
boundary (See Figure 1).

The Gty of Stoughton's nunicipal wells are |ocated approximately two niles to the west. Three private wells
are | ocated approxi mately 1000 feet west of the Site, and eight private wells are located within 4,000 feet
downgradi ent fromthe Site based on hydrogeol ogy infornation obtained during investigation at the Site (See
Section V below). The private wells located at the Site were abandoned in accordance with NR 112 and are no
longer in use. Approximately 350 people reside within one mle of the Site.

The Site is located in the Yahara R ver watershed, in an area of flat to gently rolling topography. The
Yahara River is located approximately 1.3 mles to the west and flows in a southerly direction. The Site
does not lie within the 100-year flood plain. The |land surface generally slopes toward the Yahara R ver from
t opographically high areas located to the northeast and east. Surface-water drainage in the area is generally
poorly devel oped, apparently due to perneable surface soils. The only substantial surface water bodies in
the area are Sundby's pond | ocated approxinmately 1/2 mle south of the Site and the Yahara River. An on-Site
ditch is located at the southeast corner of the property which flows to a wetland. This wetland is |ocated
directly south of the Site. There is no designated Wsconsin State significant habitat, or historic | andmark
site directly or potentially affected. No endangered species are known to inhabit the Site.

The Site is located in an area dom nated by gl acial outwash deposits, which extend approxi mately one-hal f
mle to the northeast. These deposits are doninated by sand and gravel. Beyond this, ground noraine and
occasional drumins are encountered. Lacustrine deposits associated with d acial Lake

Yahara are | ocated approxi mately one-eighth of a nmle south. Bedrock, primarily sandstone and dol onmte,
underlie the glacial deposits in this area. Bedrock generally slopes fromthe west to southwest, toward a
pregl acial valley associated with the Yahara River. The depth to bedrock ranges from50 to 80 feet near the
Site. Goundwater is present approximately 10 to 40 feet bel ow ground surface near the Site. G oundwater
flowis predomnantly to the south-southwest, toward the Yahara R ver, a regional groundwater discharge zone.
Estinmated groundwater velocities ranged from1.2 ft/yr to 145 ft/yr.

The current Site topography is the result of sand and gravel mning and waste disposal activities. Prior to
these activities, the ground surface probably sloped fromthe existing topographically high area | ocated west
and northwest toward the southeast and east. The excavated area in the northwest corner of the property is
flat. This flat area is separated by a ridge fromthe water-filled depression |ocated to the northeast.

Wthin the Site's "area of contam nation" (ACC), waste disposal took place within three subareas. These
subareas are A (6 acres, located in the southern portion of the property), B and C (1.5 acres each, |ocated
in the northeastern portion) (See Figure 2). Al three subareas reside within the Site's fornally defined
ACC. Subareas B and C have been consolidated into the disposal area A D sposal area A has been capped and
vegetated. These consolidation and capping activities were conducted as part of the Source

Control Operable Unit (see RODin this matter dated Septenber 17, 1990).

Il1.  SITE H STORY AND ENFORCEMENT ACTI VI TI ES



The Site was operated as a sand and gravel pit prior to the late 1950s. Chservations suggest grave

oper ations enconpassed an area bounded by the current access road to the east, the former Schroeter property
boundary to the west, and the current property boundary to the north (See Figure 2). Mning operations
reportedly terninated approxi mately 14 to 18 feet bel ow ground surface. Excavation may have ceased at this
depth due to the presence of groundwater, nmore fine grained materials, or a change in sand

and gravel quality.

The gravel pit was then used for disposal of waste materials fromthe late 1950s to the mid-1960s. During
the period that the Site was operated as a disposal facility, the property was owned by Nora Sundby, since
deceased. The property was then purchased from Nora Sundby by Orin Hagen in Novenber 1977. The Site is
currently owned by Waste Managerment of Wsconsin, Incorporated (WAN). The Site was operated by Gty

Di sposal Corporation. Cty Disposal Corporation was subsequently purchased by WW. Gty D sposal was al so
the transporter of much of the waste that was deposited at the Site. It is known

that Uniroyal, Incorporated (Uniroyal) generated industrial waste, sone of which was deposited at the Site
begi nning sonetine in 1962 and conti nui ng through August 1966

Wast e solvents and other various organic materials, in addition to the municipal wastes, were disposed of at
the Site, including acetone, butyl acetate, 1-2-dichloroethylene, tetrahydrofuran, solid vinyl, sludge
material containing methyl ethyl ketone and xylenes, and toluene. In a 103(c) Notification submitted to the
United States Environmental Protection Agency (U.S. EPA) by Uniroyal, in June 1981, Uniroyal indicated that
FO03 and FO005 wastes (spent non-hal ogenated sol vents), which are hazardous wastes wi thin the neaning of the
Resour ce Conservation and Recovery Act (RCRA), 42 U S.C. 6901, also were disposed of at the Site. This site
st opped accepting waste in 1966, prior to regulation of hazardous waste di sposal by RCRA Subtitle C

Begi nning in Novenber 1980, in response to conplaints received fromlocal residents, the Wsconsin Departnent
of Natural Resources (WNR) began conducting groundwater sanpling at nearby private water supply wells
Sanmpling of the on-Site nonitoring wells during the period 1980-1986 indicated certain organic conpounds were
present in the groundwater, including benzene, ethylbenzene, tetrahydrofuran (THF), xylenes, and tol uene

In addition, nearby private water supplies on adjacent properties also contained detectable | evels of
vol atil e organi c conpounds (VOCs). The private wells |ocated on adjacent properties had been inpacted by
acetone, THF, vinyl chloride, xylene, trans-1,2-dichlorethene, and trichl oroethyl ene.

In 1983, the State of Wsconsin brought an enforcement action for abatenent of a public nuisance agai nst WWW
and Uniroyal. At the sane tinme, nearby residents to the Site brought a civil action agai nst WA and

Uni royal , seeking civil danmages for reduced property val ues and potential health hazards resulting from
groundwat er and wel |l contam nation. The State of Wsconsin obtained a dismssal of its 1983 enforcenent

action agai nst WWY and Uniroyal after the Site was listed on the National Priorities List (NPL). In 1986
the parties to civil litigation brought by the nearby residents to the Site against WAW and Uniroyal reached
a settlenent. The exact terns of the settlenent are confidential. It is known, however, that one of the

terns of the settlenment required WWN to purchase the Site property fromQrin Hagen, as well as other
property located adjacent to the Site. Upon acquiring these properties, WA razed the structures
constructed thereon

The Site was proposed for inclusion on the NPL on Septenber 18, 1985. The Site was placed on the NPL in July
1987. Subsequently, WMN and Uniroyal, the two potentially responsible parties (PRPs) named by U.S. EPA in
connection with the Site to date, entered into an Administrative O der by Consent (U. S. EPA Docket No. VW
87-C- 016, dated Septenber 14, 1987) (the Consent Oder) with U S EPA and WDNR In the Consent O der, WW
and Uniroyal agreed to conduct a Renedial Investigation and Feasibility Study (RI/FS) at the Site
Accordingly, in July 1988, upon U S. EPA approval, in consultation with the WONR, of the required Wrk Pl ans,
fieldwork at the Site commenced

Two operable units (OUs) have been defined for the Site. QU I, which is the Source Control Operable Unit
(SCQY), is intended to address waste refuse and sub-surface soils (Waste/sub-Soils) at disposal area A and
the two smal l er disposal areas Band C. QU IIl, which is the Goundwater Control Operable Unit (GCQU), is
intended to address the contaminated on- and off property groundwater at the Site. For purposes of this RCD,



"on-property groundwater" is defined as contam nated groundwater on and in the imediate vicinity of the main
wast e di sposal area and "off-property groundwater" is defined as contam nated groundwater at any |ocation
within the plume other than in the area defined as on-property groundwater. The QU approach was

agreed upon after discussions anong U S. EPA, WONR, and the PRPs during the early phase of the inplenentation
of the Work Plan for the RI. This ROD is devel oped for the GCQU, which is QU II.

The RI for the SCOU was conpleted in early 1989, and the RCD was signed on Septenber 17, 1990. An
Expl anation of Significant Differences was issued in April of 1991. Subareas B and C were consolidated into

the disposal area A and the construction of the Landfill Cover over the main disposal area A, which is one of
the conponents of the selected renedy for the SCQU, was conpleted in May 1992. Prior to the inplenentation
of the Landfill Cover, wastes fromareas B and C were consolidated into the main disposal area A The

impl enentation of In-Situ Vapor Extraction, which is also part of the selected remedy for the SCOU, was
initiated in May 1992. The R for the GCQOU was initiated in July 1989 and the final R report was subnmtted
in Novenber 1991. An Aternative Array was prepared in July 1991, which provided a prelimninary description
of the technical nethods under consideration for cleaning up the groundwater. Based on the eval uation and
screeni ng of technical nethods available for addressing the groundwater contam nation in the Aternative
Array, a draft Feasibility Study (FS) report was submitted in Cctober 1991. The draft FS was revised in
order to include off-property contam nated groundwater in January 1992, and finalized in April 1992. The FS
Report for the GCQU outlines the final alternatives under consideration for correcting contam nation problens
found in the groundwater, and provides a thorough eval uation of each alternative.

111, COWUN TY RELATIONS ACTI VI TI ES

Upon the signing of the Consent Oder in July 1987, U S. EPA held a 30-day public comment period. A press
rel ease was sent to all |ocal nedia and advertisenents were pl aced.

A Community Relations Plan for the Site was finalized in July 1988. This docunent |lists contacts in the
governnent and interested parties throughout the local communities. It also establishes comunication
pat hways to ensure tinely dissem nation of pertinent information.

An R "Kickoff" meeting was held on July 14, 1988 to explain the Rl process. A fact sheet was devel oped in
conjunction with this meeting. Advertisenments were placed in the Madi son Capital Tines and Stoughton
Courier-Hub and a press release was sent to all |ocal nedia.

A press release was sent to |ocal nedia on March 27, 1989 to update the community on the progress of Dane
County, Wsconsin Superfund sites, including Hagen Farm

A public neeting was held on July 27, 1989 to explain the findings of the R and the operabl e unit approach.
A fact sheet was devel oped in conjunction with this meeting. Advertisenents were placed to announce the
neeting and a press release was sent to all local media. Prior to the public neeting, U S EPA
representatives held a separate briefing for Town officials.

A public neeting was held on August 2, 1990, to present the recomended renmedy for the SCOU. Advertisenents
were placed to announce the neeting and a press release was sent to all local nedia. A public comment period
was held fromJuly 11, 1990, to August 10, 1990. Al coments received by U S.

EPA during the public comrent period and at the public neeting were addressed in the Responsiveness Summary
of the SCOU ROD.

A public neeting was held on August 29, 1991, to provide the public with an update on the progress for the
SCQU and the GCQU at the Site. A fact sheet was devel oped in conjunction with this neeting. Advertisenents
were placed to announce the neeting and a press release was sent to all local nedia.

The RI/FS and the Proposed Plan for the GOOU were released to the public in May 1992. Al of these docunents
were made available in the information repositories maintained at the Stoughton Public Library and Kl ongl and
Realty. An administrative record file containing these docunents and other site-related docunents was placed
at the Stoughton Public Library. The notice of availability of these docunents was published in the

St ought on Couri er-Hub, Wsconsin State Journal, and Madi son Capital Times on May 27,



1992. Press releases were also sent to all local media. A public comment period was held fromJune 1, 1992
to July 1, 1992. The request for an extension of the comrent period was nade and the public comrent period
was extended until July 31, 1992. In addition, a public neeting was held on June 11, 1992 to present the
results of the RI/FS and the preferred alternative as presented in the Proposed Plan for the Site. Al
comrents received by U S. EPA during the public comrent period are addressed in the Responsiveness Summary
which is the third section of this ROD.

As sanpling results fromprivate wells becane available, U S EPA wote letters to the property owners to
informthem of these results. These letters were nmailed in Septenber 1989 and Decenber 1990.

I'V. SCOPE AND ROLE OF RESPONSE ACTI ON

As discussed in Section Il above, U S. EPA has divided the Site into two operable units. The SCOU addresses
waste refuse and sub-surface soils at disposal area A and the two snaller disposal areas B and C. The GCQU,
which is the subject of this ROD, is intended to address the contani nated on-and of f-property groundwater at
the Site.

U S EPAidentified contam nated on- and off-property groundwater as posing potential risks to human health
and the environnent. To address these risks, U 'S EPA devel oped the fol |l owi ng renedi al objectives for the
GCQU based on the data obtained during the R :

1) Restore groundwater so that contanmination |evels meet appropriate Federal and State groundwater quality
st andar ds;

2) Stop the flow of contam nated groundwater downgradient of the Site and to the Yahara R ver; and
3) Prevent the flow of contam nated groundwater to residential wells.

This ROD was devel oped to nmeet these objectives and it addresses the contam nation problens identified in the
GCQU, nanely the on- and off-property groundwater contamination at the Site. This response action is
being i npl emented to protect human health and the environment fromrisks posed by the contanination problens.

This present response action, by addressing contani nated on- and off-property groundwater, is fully
consistent with all future site work, including the on-going Renedi al Design and Renedial Action (RO RA) for
the SCQU at the Site.

V.  SUWARY OF SI TE CHARACTER STI CS

I'n Novenber 1991, an R Report for the GCOU was conpl eted under the gui dance and oversight of U S. EPA and
WDNR. The Rl for the GCOU was to determine the nature and extent of contam nation in the groundwater, and
eval uat e possi bl e exposure pathways. The report summarized all soil-boring, surface water, on- and

of f-property groundwater, private well, punp test, and treatability study analytical data that had been
collected. The R report should be consulted for a nore thorough description of the Site characteristics.

The following are the results of the R at the Site:

- The uppernost aquifer at the Site is the glacial sand and gravel aquifer. This aquifer is unconfined with
groundwat er present approximately 10 to 40 feet bel ow ground surface near the Site. The sandstone bedrock
aqui fer is located bel ow the glacial sand and gravel aquifer. The saturated thickness of the unconsolidated
sand and gravel aquifer generally ranges from30 to 40 feet on site and 50 to 100 feet off site. The

t hi ckness of the bedrock aquifer is unknown. Based on the contact of the sand and gravel aquifer with the
bedrock aquifer and the insignificant difference between water levels in the sand and gravel and bedrock
wells, it appears that the two aquifers are hydraulically connected.

- Qoundwater flow inmrediately beneath the nain disposal area (Area A) is predonminantly toward the
sout heast, but then rotates to a southerly and southwesterly direction i medi ately downgradi ent of disposal
area AL G oundwater flow south of County H ghway A appears to be generally southerly to southwesterly, with



fairly uniformhorizontal gradients. Goundwater velocities ranged from1.2 to 145 feet per year

- It does not appear that Sundby's pond functions as a | ocal groundwater discharge area; groundwater flow
appears to be horizontal or slightly downward beneath the pond. Data also indicate that the nearby drainage
ditch is probably not a potential groundwater discharge point.

- The constant rate punping test was run for 33 hours. During this test, 119,000 gallons were punped from
the aquifer resulting in a cone of depression extending out approximately 400 feet. This test indicates that
the aqui fer behaves as an unconfined aquifer with sone degree of connection to the sandstone bedrock

Resul ts showed an average transnissivity of 24,000 gallons per day per foot.

- The contani nants causing the nost concern are VOCs. The elevated |evels of VOCs detected in groundwater
were THF (630,000 parts per billion (ppb)), ethyl benzene (4,400 ppb), toluene (2,700 ppb), and xyl enes
(37,000 ppb). Benzene (8 ppb), 1,1-dichloroethene (1 ppb), and vinyl chloride (77 ppb) were also detected in
the groundwater. |norganic conpounds such as arsenic (25.2 ppb), barium (1,570 ppb), iron (17,000 ppb), |ead
(6 ppb), manganese (3,300 ppb), and nercury (6.5 ppb) were also found in the groundwater. Aroclor-1242 (0.25
ppb), arsenic (31.9 ppb), lead (997 ppb), cadm um (35.6 ppb), chrom um (109 ppb), and nercury (1.0 ppb) were
detected in the | eachate fromthe landfill.

- The occurrence, concentration, and distribution of THF suggest there is a THF plume originating in the
sout h-central section of disposal area A which extends downgradi ent (south) approximately 3,600 feet to
between test boring #1 and wel|l nest #34 (See figure 3).

- Private wells determined to be potential receptors were sanpled in Septenber 1989, August 1990 and
Sept enber 1991. VOCs were not detected in private well sanples collected during this investigation

- Atreatability study was conducted during the on-property punp test. The results of the treatability
study indicate that air stripping can attain renoval |evels as high as 40 percent of the THF concentration in
the sanple tested. It is estimated that a cascade aeration systemw |l renove up to 30 percent of the THF
with higher renoval efficiencies for other VOC contam nants. G anul ar activated carbon (GAC) is an effective
technol ogy to remove VOCs by itself and also in conbination with biological treatnment. However, two of the
contami nants, THF and 2-butanone, are not readily adsorbable. An activated sludge systemcan renmove up to 99
percent of the THF and ot her organic conpounds in the groundwater. UV-chem cal oxidation

shoul d renmove up to 99 percent of the contam nants.

VI. SUWRRY OF SITE R SKS

The baseline risk assessment was conducted to characterize the current and potential future threat to public
health and the environment posed by chemicals in the groundwater originating at, or migrating fromthe Site.

Both current and potential future-use conditions were examned in the baseline risk assessnment. Under current
conditions, the Site was assessed in the absence of renedial action for groundwater.

A risk assessnment consists of four prinmary parts: identifying chem cals and other contam nants of concern;
assessi ng pat hways through whi ch humans, plants, and aninmals could be exposed to contam nation; assessing the
toxicity of the contaninants; and characterizi ng cancerous and non-cancerous health effects on humans.

a. Hunman Health R sks
1. Contam nant ldentification

The first step of the risk assessnent was to sel ect chemicals and other contam nants of potential concern for
detail ed evaluation. This was conducted by summarizing and eval uating R data, including a consideration of
natural |y occurring background | evels and the presence of chenicals in blank sanples. Based on this

eval uation, 56 chemcals of potential concern were selected for detail ed assessment. These chemcals were
consi dered nost likely to be of concern to human health and the environnent. The follow ng

compounds were sel ected as the chenicals and ot her contam nants of potentia

concern



O gani ¢ Conpounds Met al s

Acet one Benzene Arsenic
Benzoi ¢ acid Benzyl al cohol Bari um
2- But anone Chl or obenzene Copper
Chl or onet hane 1, 1- D chl or oet hene Manganese
1, 4- D chl or obenzene 1, 2- D chl or oet hene Mer cury
4,4' - DDE Dieldrin N cke

Di et hyl phthl al ate 2, 4- D net hyl phenol Vanadi um
Et hyl benzene 4- Met hyl phenol Zinc
Napht hl al ene Di - n-octyl pht hal ate

Phenol Tet r ahydr of ur an

Tol uene Vinyl acetate

Vi nyl chloride Xyl enes (total)

These contam nants were detected in both on- and off-property groundwater. Table 1 identifies the nmaxi mum
concentration of contam nants in groundwater.

2. Exposure Assessnent

An exposure assessnent was conducted to identify potential pathways of exposure under current and future Site
and surroundi ng | and-use conditions. The fol |l owi ng pat hways were sel ected for detailed eval uati on under
current use conditions (Al though no current private wells |ocated around and downgradi ent of the Site are

i npacted by the contam nated groundwater, the assunptions were nade that the private wells located in the
near and far downgradient of the Site m ght be inpacted due to the potential for groundwater flow changes.):

- Ingestion of groundwater; and

- Inhalation of VOCs by residents |ocated near and far downgradi ent of the Site while showering
Under future-use conditions, the follow ng pathways were sel ected for eval uation

- Ingestion of groundwater by a future resident on the Site; and

- Inhalation of VOCs while showering by a future residents on the Site

For the ingestion of groundwater by current and future residents, adult residents were assumed to wei gh 70 kg
and ingest two liters of water per day, 350 days per year and to live in the sanme |ocation for 30 years of
their 70-year expected lifetime. For the inhalation of VOCs while showering, an exposure time of 17 m nutes,
a frequency of exposure of 350 days per year, and a duration of exposure of 30 years were assuned

The nmaxi mum concentration of contam nants of concern was used for groundwater to calculate the risk. For the
i nhal ati on exposures while showering, the exposure point concentrations were cal cul ated using a shower
nodel

3. Toxicity Assessment

The harnful effects, or toxicity, of a chemcal in ternms of its potential cancerous and non-cancerous heal th
effects were eval uated. Research was conducted to determine the toxicity of chemcals, and the results and
conclusions of this research were used in the evaluation of the toxicity of Site-related contamnation. In
the research of a chenical's toxicity, the effects of Iow levels of chem cal exposure on people in the

wor kpl ace are studi ed over |ong periods of tinme, and test animals are studied in

| aboratories, where aninals are exposed to varying |levels of chem cals over different |engths of tine.

Cancer slope factors have been devel oped by U S. EPA s Carcinogen Assessnent Group for estinmating excess
lifetine cancer risks associated with exposure to potentially carcinogenic chemcals. Sl ope factors, which
are expressed in units of (my/kg-day)[-1], are multiplied by the estimated i ntake of a potential carcinogen



in ng/ kg-day, to provide an upper-bound estinmate of the excess lifetime cancer risk associated with exposure
at that intake level. The term "upper bound" reflects the conservative estimate of the risks calculated from
the cancer slope factor. Use of this approach makes underestimati on of the actual cancer risk highly
unlikely. Cancer slope factors are derived fromthe results of hunman epi dem ol ogi cal studies or chronic

ani mal bi oassays to which ani mal -t o-human extrapol ati on and uncertainty factors have been applied. Table 2
contains the cancer slope factors for carcinogenic contam nants of concern at the Site

Ref erence doses (RfDs) have been devel oped by U S. EPA for indicating the potential for adverse health
effects fromexposure to chem cals exhibiting noncarcinogenic effects. RfDs, which are expressed in units of
ny/ kg-day, are estinates of the daily exposure to the human popul ation (including sensitive subpopul ati ons)
that is likely to be without an appreciable risk of deleterious effects during a lifetime. RfDs are derived
from human epi dem ol ogi cal studies or animal studies to which uncertainty factors help

ensure that the RfFDs will not underestimate the potential for adverse noncarcinogenic effects to occur. The
ref erence doses for contami nants of concern at the Site are specified in Table 2.

4, Risk Characterization

Usi ng the nmaxi mum | evel s of each contami nant detected in the groundwater for each respective calculation, the
excess cancer risk and noncancerous effects were calculated for current and future scenarios. Under current
use conditions, the groundwater data used was frommonitoring wells |l ocated near and far downgradi ent from
the Site. The cancer risk due to the ingestion of groundwater near downgradient is 2 X 10[-4].

The cancer risk due to the inhalation of VOCs fromshowering is 2 X 10[-5]. The hazard index for ingestion of
near downgradi ent groundwater is 3, and far downgradi ent groundwater is 10. The higher hazard index for far
downgr adi ent groundwater (10) is the result of higher contam nant concentrations detected in far downgradi ent
well's. Hi gher contam nant concentrations in far downgradient wells nay possibly be due to downward vertica
gradients of the plunme. The hazard index nunbers indicate that exposure to contami nants may produce harnful,
non-cancerous effects

Accordingly, under future-use conditions, it is assumed that residential housing would be devel oped around
the Site. The groundwater data collected fromon-property wells were used to calculate the risk for the
future use scenario. The cancer risk through the ingestion of groundwater in shallowwells is 2 X 10[-3].
The hazard index fromshallow wells located on site is 6,000. U S. EPA considers these risks unacceptabl e.
Tabl e 3 contains the cancer risk and hazard index for current and future cases

b. Environnental R sks

An ecol ogical risk assessment was conducted to evaluate potential inpacts on nonhuman receptors associ ated
with the site. An evaluation of selected terrestrial plants and soil organisns (earthwornms) to chem cal s of
potential concern indicated that neither plant nor earthworm popul ati ons woul d be adversely affected.

VI1. DOCUMENTATI ON OF SI GNI FI CANT CHANGES
No significant changes have been nade since the May 1992 publication of the FS and Proposed Pl an.
VI11. DESCR PTION OF ALTERNATI VES

Based on the results of the Rl and risk assessnent, an FS was conducted to identify and evaluate a variety of
alternatives for protecting human health and the environment fromthe contam nati on associated with the
groundwat er contam nation at the Site. After identifying and screening potential remedial technol ogies for
the Site, two alternatives were selected for further evaluation. The selection of these two alternatives
fromvarious renedi al technol ogi es was based on the screening process considering the renedi ati on goal, the
results of the treatability study, volune of groundwater to be treated, contaminant levels, and the nerit of
the technol ogy. Each of the alternatives is evaluated using a set of nine criteria. These criteria reflect
the goal s of the Superfund program They are used by U S. EPA to conpare the nerits of each alternative
These criteria are explained in Section I X



Descriptions of the two alternatives considered by U S. EPA are provided below, including costs, estinmated in
terns of capital cost and annual operation and nai ntenance cost. Together, these dollar anounts are
converted to net present worth. U 'S. EPA's evaluation of each renedial alternative using the eval uation
criteria is sumarized in Section I X

Due to the relatively |Iow concentration | evels of contaninants detected of f-property and | ack of information
collected for the off-property aquifer, the groundwater contamination at the Site was separated into on- and
of f-property groundwater contam nation. The terns "on-property” and "off property" are defined in Section
I1. Mre studies will be conducted off-property as part of the RDRA Phase to characterize the off-property
aqui fer and to gather other necessary infornation.

The alternatives considered for the GCQU are:
Alternative 1. No Action.

Alternative 2. Goundwater extraction and treatnent; D scharge of treated groundwater to the wetlands or
Yahara River.

A description of each of these alternatives foll ows:
Alternative 1. No Action

Under this alternative, the Site would be left in its present condition and no action would be taken to
reduce the risk of exposure to contamnation. U 'S. EPA requires consideration of a no-action alternative to
serve as a basis against which other renedial alternatives can be conpared. Under this alternative,
groundwat er-quality nonitoring of selected on-property, off property, and all private wells |ocated on and
around the Site will be continued.

The capital cost of this alternative is approximtely $179, 000, and annual Operation and Maintenance (& is
$50, 000. The 30-year present net worth (PNW cost is $1, 025, 000.

Alternative 2. Goundwater extraction and treatnent; D scharge of treated groundwater to the wetlands or
Yahara River.

(a) Goundwater Extraction and Treat nent

Under this alternative, on-property groundwater will be extracted and treated using an activated sl udge

bi ol ogi cal system The of f-property groundwater will be extracted and treated using the treatnent technol ogy
which will be selected during the Renmedial Design (RD) stage. The off-property treatment technol ogy wl|l

sel ected during the RD stage because additional information is needed concerning the off-property aquifer.
The treated groundwater will be discharged into the wetlands or Yahara River.

The treated on-property groundwater nmay al so be reinjected to the on-property aquifer with nutrients and/or
oxygen to enhance bi odegradati on. The private wells |located around the Site will be nmonitored. It is
anticipated that aquifer restoration under this alternative may require a 30 year period.

G oundwat er extraction will be performed by a series of groundwater extraction wells placed at strategic

| ocati ons downgradi ent of the source of contam nation. The precise |ocation, nunber, and depth of these wells
will be established in the RD phase. Prelimnary aquifer flow anal ysis indicates that wells extracting 100
to 180 gallons per minute (GPM should contain and significantly reduce the contamnation within the plune.

The extracted groundwater fromon-property will be treated using an activated sludge biol ogical system 1In a
bi ol ogi cal treatnent process, the contam nants act as an energy source for biological mcroorganisms. |If,
over tine, the contam nant concentrations become too |ow to support biological growth, additional materials
(e.g., nmlk whey) may be added to nmaintain optimum biological activity for contam nant degradation. Wen
influent contaninant concentrations in the biological process decrease to a |level insufficient to support

bi ol ogi cal activity without |arge additions of substrate, a nore cost-effective option may be to switch to a
physi cal or chenical treatnent process, such as Ganul ar Activated Carbon (GAC). The biol ogical system



shoul d renove up to 99 percent of the contamnants in the groundwater. Prior to the biological treatnent, the
extracted on-property groundwater would be passed through the pretreatnent facility to remove netals and
i norgani c solids.

In addition, the treated on-property groundwater may be enhanced with nutrients and/or oxygen and reinjected
into the aquifer to pronote in-situ contam nant bi odegradati on in groundwater and saturated soils,
potentially decreasing the time necessary for extraction and treatnment. The reinjected water may al so hel p
flush additional contaminants fromthe aquifer. Prelimnary groundwater flow analysis indicated that

approxi mately 30 percent of the total onproperty extraction volune will be treated to NR 140 Preventive
Action Limts (PALs) by biological treatment and reinjected into the aquifer. Because the effectiveness of
this enhancenent is uncertain, full inplenentation should be preceded by a testing and eval uati on phase to
deternmine the feasibility of performing long-termin-situ biorenediation treatment. A bench scal e study
woul d be inplenmented first to determne the effect of nutrients and oxygen on contam nated groundwater. |If
the bench scal e study shows positive results, a pilot study would be conducted with the ultimte goal of
enhancing the selected renedy with an in-situ groundwater biorenediati on system

For the treatnent of extracted off-property groundwater, the followi ng five technol ogies will be eval uated:

Option 2A:  Cascade Aeration

Option 2B: Biol ogical Treatmnment

Option 2C. Air Stripping

Option 2D Ganul ar Activated Carbon (GAC)
Option 2E: U traviolet (UV)-Chem cal Oxidation

Option 2A:  Cascade Aeration

The cascade aeration systemutilizes a nodified pipeline with an open channel gravity flow section in order
to strip the VOCs in the groundwater. This flow section would create turbulence in the water and enhance
air-water contact prior to discharge to the Yahara R ver. This open channel segment woul d pronote the
transfer of volatile contam nants to the air. It is expected that the cascade aeration systemis not as
efficient as the air stripping process evaluated in the treatability study, and would renove | ess than 40
percent of the THF in the off-property groundwater. Pretreatnent for metals and inorganic solids would be
necessary prior to cascade aeration. Since cascade aeration has a low renoval rate for THF, the treated
groundwat er using cascade aeration will not be discharged into the wetl ands.

Option 2B: Biol ogi cal Treatment

Of-property groundwater woul d be conbi ned with nmore highly contam nated groundwater fromon site, pretreated
to renove metals and inorganic solids, and then biologically treated to renove the organic conpounds. |f
conbi ned groundwat er contam nati on concentrations fromboth on- and off property becone too | ow to support

bi ol ogi cal growth, additional substrate material nmay be added to mai ntain optimum bi ol ogical activity for
cont am nant degradati on

Option 2C. Air Stripping

Of-property groundwater would first be pretreated to remove netal s and inorganic solids, and then conveyed
to a packed-tower air stripper which uses countercurrent aeration, in which influent water flows into the top
of the tower and cascades through a packing nedia, while air is forced upward through the tower. This allows
a transfer of contam nants in the liquid phase to the gas phase by providing a | arger contact surface and
voi d volune for phase transfer of the contam nants and a sufficient residence time for

the transfer to occur. The air stripping could reduce THF contam nation by up to 40 percent and renove ot her

| ess soluble VOCs by greater anmounts. The treated groundwater using air stripping will not be discharged to
wet| ands due to the | ow renoval rate.

Option 2D Ganul ar Activated Carbon (GAC)

Of-property groundwater would first be pretreated to remove netal s and inorganic solids, and then conveyed



to the GAC bed, where contam nants are adsorbed on the carbon. Wen the capacity of the carbon is exhausted,
the bed is taken out of service and the spent carbon either regenerated or disposed of in an off-site
landfill to nmeet the Land Disposal Restriction requirenents. Based on the treatability study, the GAC woul d
remove up to 99 percent of the contaminants in the groundwater. However, the main contam nant in the

of f-property groundwater, THF, is not readily adsorbable, and will require large quantities of GAC for

conpl ete adsorption.

Option 2EE U traviolet (W)-Chem cal Oxidation

Chem cal oxidation and W |ight would be used to destroy VOCs in the contam nated off-property groundwater.
Chem cal oxidation uses strong oxidizing agents to react and destroy organics in groundwater. WV |ight woul d
be used in conjunction with the oxidizing agents (such as hydrogen peroxide and ozone) to inprove the

oxi dation process efficiency. The treatability study for on-property groundwater indicated that data from
vendors show that UV/ peroxi de oxidation with pre-filtration was able to remove THF concentrati ons as high as
57,000 ug/l. This technol ogy should renove up to 99 percent of the contami nants fromthe extracted

of f-property groundwater. Consequently, this process will need to be preceded by an

i norgani cs renoval pretreatnment process such as air oxidation/precipitation or pH adjustnment to renove netal s
whi ch coul d cause scaling on ultraviolet |anps.

(b) Selection of Of-Property G oundwater Treatnment Technol ogy

U S EPA in consultation with WONR, will select the off-property groundwater treatnent technology fromthe
five technol ogi es descri bed above. The selection of the technology will be based on design infornation
including, but not limted to, an of f-property punp test, off-property treatability study, and bio-assay
test. US. EPAwIIl consider the off-property aquifer characteristics, the surface water discharge limts
for the contam nants of concern for discharge to the Yahara River, groundwater discharge limts for the
contam nants of concern for discharge to wetlands, and the ability of these technol ogies to neet ARARs. After
sel ection of the off-property groundwater treatment technology, the U S. EPA will issue an expl anation of
significant differences (ESD) to informthe public of U S EPA s decision.

(c) Discharge of Treated G oundwater

The treated on- and of f-property groundwater could be discharged to the Yahara River through an 11, 000-f oot
force main water |ine which nust, at sone point, tunnel beneath the Chicago, MIwaukee, St. Paul, and Pacific
Rai lroad line which Iies between the Site and the Yahara River. The cascade aeration treatnment system would
repl ace a segnent of the force main if that treatment systemis selected for off-property groundwater. The
treated groundwater coul d al so be discharged into wetl ands.

The di scharge location will be determned after a Site specific evaluation including an eval uation of the
i mpact of ARARs on the design of the groundwater extraction and treatment system and effluent discharge
limts.

(d) Goundwater deanup and D scharge Standards

Goundwater will be extracted until the groundwater no |onger attains or exceeds Wsconsin NR 140 PAL
standards at the point of conpliance and beyond. Consistent with the exenption criteria of NR 140.28, WAC, an
alternative concentration limt (WACL) nmay be established if it is determined that it is not technically or
econonical ly feasible to achieve the PAL for a specific substance. The point of conpliance shall be the
wast e managenent boundary.

Di scharge of treated groundwater to the Yahara River will be required to conply with the requirenents set
forth in a WPDES pernit, since discharge to the Yahara R ver woul d be considered an off-site discharge.

Di scharge of treated groundwater into the wetlands via the drainage ditch near the southeast corner of the
Site or directly to the wetlands will be required to neet the substantive requirenents of a WPDES pernit and
shall conply with NR 140, PAL standards. In addition, the State of Wsconsin also has policies on protection
of wetlands which shall be conplied with for actions affecting wetlands including NR 1.95 and 103 Ws. Adm



Code. Inpacts to the wetlands will be considered and minimzed to the extent possible during the design phase
of this renmedial action as directed in Executive Oder 11990.

(e) Air Emssion Treatnent

The em tted gases produced by waste water treatnment systemw |l be treated to nmeet State air-quality
standards in accordance with the dean Air Act (CAA) and NR 400 through 499, WAC

(f) Sludge Managenent

Al residue, sludge, and/or spent coagul ants/agents fromthe treatnent of groundwater shall be treated to
neet the Land D sposal Restriction (LDR) standards for FO003-F005 wastes prior to disposal in a Resource
Conservation and Recovery Act (RCRA) landfill in accordance with the requirements of 40 CFR 268.41. Spent
carbon will be regenerated or treated to nmeet the LDR requirenents.

(9) Cost

Dependi ng on the selection of off-property groundwater treatnment options and the |ocation of discharge of
treated groundwater, the cost of this alternative will vary. The detailed cost information is contained in
Table 4. The capital costs range from $4, 396,000 to $6, 288, 000, annual O8&M costs range from $550,000 to
$1, 027, 000, and 30-year total PNWcost ranges from $13, 612,000 to $24, 163, 000.

I X SUMVARY CF THE COWPARATI VE ANALYSI S OF ALTERNATI VES

A detailed analysis was perforned on the two alternatives using the nine evaluation criteria in order to
sel ect a groundwater control renedy. The following is a sunmary of the conpari son of each alternative's
strength and weakness with respect to the nine evaluation criteria. These nine criteria are:

1) Overall Protection of Human Heal th and the Environnent

2) Conpliance with Applicable or Rel evant and Appropriate Requirements (ARARs)
3) Long-Term Ef fectiveness and Per manence

4) Reduction of Toxicity, Mbility, or Volume through Treatnent

5) Short-Term Ef fectiveness

6) Inplenmentability

7) Cost

8) State Acceptance

9) Community Acceptance

1. Overall Protection of Human Health and the Environnent

Alternative 1, No Action, will not provide adequate protection fromrisks associated w th contani nat ed
groundwater. The private wells |ocated downgradi ent of the Site m ght be exposed in the future. Therefore,
it will not be discussed any further, since it is not protective and, thus, not an acceptable alternative.
Addi ti onal contam nant |oading into the aquifer will, however, be reduced by inplenentation of the cap and
| SVE system determined in the ROD of the SCOU.

Alternative 2 provides protection of human health and the environment because it includes an extraction and
treatment systemto renove and treat the contam nated groundwater fromthe aquifer.

2. Conpliance with ARARs

Alternative 2 would conply with all applicable or relevant and appropriate federal and state environnental
| awns.

The maj or groundwat er ARARs include the Federal Safe Drinking Water Act (SDWA) and State G oundwater Quality
St andards, NR 140, WAC.



The nmaj or surface water discharge ARARs include Chapter 147 Wsconsin Statutes, NR 102, 104, 105, 106, 108,
200, 207, 219, and 220 of WAC

The nmaj or wetland di scharge ARARs include NR 1.95, 103, and 140 (PAL Standards) of WAC, and the substantive
requirenents of a WPDES permt (Chapter 147 Wsconsin Statutes, NR 102, 104, 105, 106, 108, 200, 207, 219
and 220 of WAQ).

The groundwater wells for the alternatives will be constructed according to the standards listed in NR 112
and 141, WAC. Wastewater treatment facility standards will be followed according to NR 108, WAC

Water used for in-situ biorenediation will be treated to achi eve NR 140, PALs prior to re-injection into the
aqui fer. Any proposal to re-inject treated groundwater enhanced with nutrients and/or oxygen must conply
with the substantive requirenents of Ch. NR 112, WAC. Feasibility and evaluation testing of in-situ

bi orenedi ati on shoul d be eval uated during inplenmentation of the remedial action

NR 445, Control of Hazardous Pollutants, is an ARAR for Alternative 2. Of-gases generated fromthe treatnent
process should be treated in order to neet NR 445 enmission linit requirenents. In general, NR 400 to 499
WAC (Air Quality Managenent) is an ARAR for the em ssion of off-gas.

A nore conplete list of ARARs is included in Section Xl
3. Long-term Ef fectiveness and Per manence

Cascade aeration and air stripping nmay require consideration of the residual risks due to potential exposure
to the community. This exposure nay occur through inhalation of volatilized contam nants fromthe aeration
channel and air stripper, respectively, if they exceed NR 445 standards. Alternative 2 also has a risk
conmponent due to the residual contamination in the water being discharged to the Yahara R ver. The risk due
to the inplenentation of air stripping may be slightly |l ess than from cascade aeration because the air
stripper is expected to renmove nore contam nants than the cascade aeration system

Potential risks exist for all treatment options due to the transport, storage, and di sposal of pretreatnent
and treatment process residuals which may be hazardous waste. The level of risk is approxinately
proportional to the quantities of waste generated. The GAC has greater potential risk

because it generates residuals fromactivated carbon treatnent process. Biological treatment, air stripping,
and W-chem cal oxidation generate slightly |ess treatnent process residuals. Cascade aeration generates the
smal | est vol une of potentially hazardous waste because there night be no pretreatnent process for the water
and the cascade aeration treatnment process generates no residual s.

There is no difference between the effectiveness of the institutional controls or the proposed groundwater
monitoring for any of the treatnment options in Alternative 2.

The surface water discharge linmts, which will be established by U S. EPA in consultation with WONR wi |
det ermi ne whet her the contam nant renoval |evels for off-property groundwater treatnent options, cascade
aeration and air stripping, are adequate. Treatnent options such as biol ogical treatment, GAC, and
WV-cheni cal oxidation shoul d be adequate for treatment to the required discharge limts

4. Reduction in Toxicity, Mbility, or Vol une

Alternative 2 uses a groundwater well extraction network to renobve contam nated groundwater fromthe ground
and a biological treatment process to renove organics fromthe extracted on-property groundwater.

Pretreatnent would be included and would likely consist of a precipitation process to renove inert solids and

netal s

The amount of hazardous materials extracted fromthe groundwater aquifer is the same, regardl ess of which
treatnment option in Alternative 2 is selected

The bi ol ogi cal treatment system proposed to treat extracted groundwater from on-property is expected to



renmove up to 99 percent of the contamnants in the groundwater. Based upon the treatability study, the
cascade aerati on system proposed for off-property groundwater is expected to be less efficient than air
stripping. Cascade aeration is expected to renove | ess than 40 percent of the THF in the off-property
groundwater. It is also expected to renove the |ess-soluble VOCs (e.g., vinyl chloride) in the contaninated
off property groundwater. The biological treatment is expected to renmove up to 99 percent of the
contaminants in the off-property groundwater. The air stripper systemis expected to remove up to 40 percent
of the THF and provi de even greater reduction of other |ess-soluble VOCs in the contam nated groundwater.
The GAC treatnent system and the UV-chem cal oxidation systemis expected to renove up to 99 percent of the
contami nants fromthe extracted of f-property groundwater. Renoval efficiencies are based

upon the treatability study, which was conducted using on-property contam nant concentrations. Actua
renmoval efficiencies are dependent upon field conditions, and would need to be further evaluated in the RD
phase

Reducti on of hazardous materials through in-situ biorenediation cannot be estimated at this tine

Eval uations of the effectiveness of insitu biorenediation will be nade in the in-situ biorenediation pilot
testing phase conducted when the GCQU extraction systemhas equilibrated. Prior to conducting the in-situ

bi orenedi al pilot testing phase, groundwater injection should be perforned and the systemallowed to reach
equilibrium An evaluation to assess the increnental benefit attributable to reinjection without the addition
of nutrients and/or oxygen can then be nade.

Alternative 2 will reduce the toxicity and volune of the contamination in the aquifer, and |imt additional
contami nant mgration

In-situ biorenediation may increase the rate of in-situbiodegradation. This potential for increased
bi odegradation will be evaluated by feasibility testing in the RA inplenentation phase

The extraction of contam nated groundwater and subsequent treatment for all treatment options is
irreversible. In-situ biodegradation reactions for the treatnent of organic conmpounds is also irreversible.

In-situ biorenediation has the potential to reduce groundwater concentrations bel ow t hose achi evabl e by
extraction al one. However, sone residual contam nants are expected to renain under any extraction or in-situ
treat ment met hod.

The pretreatnent system and biol ogi cal treatnment systemfor on property groundwater treatnent will produce an
estimated 550 pounds per day of netal and inorganic residuals, which may be hazardous. The bi ol ogi ca
treatnment systemis expected to produce an estimated 170 pounds per day of potentially hazardous sludges due
to inclusion of the off-property groundwater in the treatment process. The air stripping system GAC, and
UV-chemi cal oxidation are each expected to produce an additional estimated 200 pounds per day of potentially
hazardous sl udges. Sludge generation rates are based on sludge generation data gathered in the treatability
study. GAC is also estimated to produce 75 pounds per day of spent carbon fromthe GAC process.

Al Alternative 2 options will reduce the inherent hazards posed by the groundwater contami nation at the Site
to risk levels considered protective of human health and the environment through groundwater extraction and
t r eat ment

Activated sludge biological treatment would utilize the ability of certain bacteria to break down organic
conmpounds into carbon dioxide and water. Cascade aeration and air stripping involve the transfer of volatile
contaminants to the air. The contaminants in the off-gas could be adsorbed in the carbon and treated if
spent carbon is regenerated. Regeneration usually involves heating the carbon to very high tenperature in a
kiln to desorb the contam nants. The desorbed contam nants can then be incinerated. GAC utilizes the
adsorption process in which nolecules in an aqueous solution adhere to the surface of a solid. The

contam nants which adhered in the surface of a carbon bed can be treated through a regeneration process. W
oxi dation involves the use of W radiation in conjunction with one or nore oxidizing agents, usually ozone or
hydrogen peroxide, to chemcally destroy organic contam nants. OQzone and hydrogen peroxide are both strong
oxi di zi ng agents that can chemically break down organic conmpounds. |n the presence of W radiation, the

ef fectiveness of these oxidizing agents is dramatically increased



5. Short-termEffectiveness

Risks to the comunity fromAlternative 2 are due to the off-site transport of sludges and treatnent residues
generated by the pretreatnent and/or treatnent processes for each treatnent option. The level of risk is
approxi mately proportional to the quantities of wastes generated

Alternative 2 should cause no additional risks to workers beyond normal risks associated with construction
provided that a Health and Safety Plan is devel oped and fol | owed.

The di sturbance of the wetlands due to nonitoring and extraction well construction could occur during the
construction of Alternative 2, depending upon well |ocations. Wtlands nay al so be danaged during wi nter
nont hs by ice buildup fromcontinual water discharges to wetlands fromthe treatnment of the biol ogica
system GAC, or WV-chenical oxidation. Such damage should not occur if preventative nmeasures such as
internmttent punping or engineered control systens (e.g., stilling basins) are enployed. Such damage coul d
be avoided entirely if treated wastewater is discharged to the Yahara R ver instead of the wetlands. These
potential inpacts to the wetlands will be evaluated during the RD phase and will be mnim zed

For Alternative 2, the time required to achieve the RA objectives is limted by the extraction technol ogy, as
described in Alternative 2. Remediation tines are described in terns of advective flushing times. The
effects of retardati on and di spersion are not accounted for in the groundwater remediation tine estinates.
Advection flushing tine is between 10 and 15 years for Alternative 2. The addition of in-situ bioremediation
may decrease the renediation time to between 5 and 10 years. Actual cleanup time will likely be
substantially | onger due to the effects of retardation and di spersion, although these effects nmay be offset
by the degradation stinulated by in-situ biorenediation

6. Inplementability
The extraction well network for Alternative 2 is readily inplenentable

The technol ogies required to inplement the treatment systemfor Alternative 2 and its off-site treatnent
option are readily avail abl e, although the biological treatment systemrequires a start-up period before it
reaches the optinumoperating efficiency. |If intermittent punping is required to reduce inpacts to the
wet | ands, operation of a biological treatment systemw ||l be difficult to control. However, intermttent
punpi ng of individual wells should be possible w thout causing operational problens.

A testing and eval uation period is needed to determine if in-situ biorenmediation is technically feasible
before full-scale inplenentation. The biol ogical treatnent system which reduces contam nant levels to
required di scharge |levels may require nodifications as groundwater contaninant |evels decrease over tine. A
of f-property treatment options may require a pilot scale test to establish operation paraneters of treatnent
t echnol ogy.

Di scharge standards to the Yahara R ver need to be deternmined before it will be known whether treatnent
opti ons, such as cascade aeration or air stripping, neet surface water discharge standards.

Alternative 2 requires additional materials and services. However, these materials are expected to be
readily available. |f shown to be feasible, in-situ bioremediation utilizes materials and services
avai l able fromthe consulting and environmental services communities.

7. Cost

The cost of each alternative is summarized in Table 4.

8. State Acceptance

The WDNR concurs with the selection of Alternative 2 on the condition that the WONR determ nes, at the tine

the proposed treatnment design is finalized, that the effluent discharge limts and di scharge | ocation
(including any reinjection of enhanced groundwater which is proposed) are acceptable to the WONR and are in



conpliance with the effluent discharge limt
219 and 220, WAC, Ch NR 140, WAC, PAL Standards,

applicable air quality standards in Chs NR 400 to 499, WAC

9

Comuni ty Accept ance

requi renents of Chapters NR 102, 104, 105, 106, 108, 200, 207
the wetlands protection in Ch NR 103 WAC, and the

The specific comrents received and U S. EPA s responses are outlined in the attached Responsi veness Sunmary.

X THE SELECTED REMEDY

As provided in CERCLA and the NCP, and based upon the evaluation of the RI/FS and the nine criteria, US

EPA,

in consultation with the WONR, has selected Alternative 2 as the groundwater contro

the Hagen Farm Site.

Institutional controls would include on-property |and and on- and

of f-property groundwater use restrictions in the formof existing deed
restrictions to the extent necessary to inplenent andprotect the
remedy, and to safeguard human heal th and the environnent during

i mpl erent ati on of the remedy. The cooperation of |ocal agencies would
be required to limt future off-property use of groundwater if the
Respondents are unable to obtain deed restrictions from affected
property owners. A fence shall be installed around the treatment
facility systemin order to prevent public access.

Additional nonitoring will be conducted in the selected on- and
off-property nonitoring wells and all of the private wells |ocated
around the Site, including but not limted to, the wells located on
the properties of Fosdohl, Lee, Van Deusen, Sundby, Sundby Sand and
Gavel, K-Way Insulation, @illickson, Quam Stoughton Conservation
G ub, Sagnoen, and G ertson

Extracted groundwater fromon- and of f-property woul d be pretreated
for the renoval of metals and inorganic solids.

On-property groundwater will be extracted until the groundwater at the waste

nmanagenent boundary and beyond (area of attainnent) no | onger

attains or exceeds Wsconsin NR 140 PAL standards, and treated using
an activated sludge biological system Al residue and/or sludge
shall be treated as appropriate to neet the LDR standards for

FO003- FOO5 wastes and shall be placed in a RCRA landfill in accordance
with the requirement of 40 CFR 268. 41.

Of-property groundwater will be extracted until the groundwater
within the area of attainment no |longer attains or exceeds Wsconsin
NR 140 PAL standards and treated using an appropriate treatnment
technol ogy. Treatnent technol ogi es such as cascade aeration
activated sludge, air stripping, GAC, or UV-oxidation shall be

eval uated during the RD stage. Based on the off-propertypunp test,
bi oassay test, BAT requirenents, surface water discharge limts, and
other related factors, the technology will be selected for

of f-property groundwater treatnment. The emtted gases will be treated
to neet State air-quality standards of NR 445, WAC. Al residue

sl udge, and/or spent coagul ants shall be treated as appropriate to
neet the LDR standards for F003-F005 wastes and shall be placed in a
RCRA landfill in accordance with the requirenment of 40 CFR 268. 41
The spent carbon could be regenerated or treated to meet LDR
requirenents prior to |and disposal

renedi al

action at



A bench scale study will be conducted to exam ne the feasibility of
injecting the treated on-property groundwater into the on-property
aquifer in order to enhance in-situ bioremediation. Nutrients and/or
oxygen woul d be added in order to promote the natural m crobial
degradation of organic conpounds. The study will be designed to
determ ne the optimum anounts of nutrients to be added to the aquifer,
and the amount of groundwater to be injected. |If determned to be
feasible, a pilot study would be inplenmented with the ultimte goal of
enhancing the selected renedy with a full scale in-situ groundwater

bi orenedi ati on system The discharge limt of NR 140, PAL standards
shall be nmet in order to inject treated groundwater into the
on-property aquifer.

The treated groundwater will be discharged to the Yahara R ver or
nearby wetlands. Discharge of treated groundwater into the wetl ands
via the drainage ditch near the southeast corner of the Site or
directly to the wetlands shoul d neet the substantive requirenents of a
WPDES permit and shall conply with NR 140, PAL standards. In
addition, the State of Wsconsin also has policies onprotection of
wet | ands whi ch shall be conplied with for actions affecting wetl ands
including NR 1. 95 and 103, Ws. Adm Code. Inpacts to the wetlands
wi Il be considered and mininized to the extent possible during the
desi gn phase of this renedial action as directed in Executive O der
11990. Discharge of treated groundwater to the Yahara River wll be
required to conmply with the requirenents set forth in a WPDES pernit,
since discharge to the Yahara River would be considered an off-site
di schar ge.

Xl.  STATUTORY DETERM NATI ONS
The sel ected remedy nust satisfy the requirements of Section 121 of CERCLA to:

protect human health and environnent;

conply with ARARs;

be cost effective;

utilize pernmanent solutions and alternate treatnent technol ogies to the nmaxi mum extent practicabl e;
and,

e. satisfy the preference for treatnent as a principal element of the remedy or document in the ROD why
the preference for treatment was not satisfied.

oo

The inplenmentation of Alternative 2 at the Site satisfies the requirenents of CERCLA as detail ed bel ow
a. Protection of Human Heal th and the Environment
This selected renedy will provide adequate protection of human health and the environment through treatnent.

Ri sk posed by groundwater contam nation will be reduced and controlled by the operation of a groundwater
extraction and treatment system Access restrictions will prevent direct contact with contam nated
groundwat er until groundwater cleanup standards are net.

No unacceptabl e short-termrisks will be caused by inplenentati on of the renedy. Standard safety prograns,
such as fencing, use of protective equipnent, nonitoring, and off-gas treatnent, should nmitigate any
short-termrisks. Short-termrisks include exposure of site workers and the comunity to VOCs, and to noise
nui sance during inplementation of the groundwater remedy. Anbient air nonitoring woul d be conducted and
appropriate safety measures woul d be taken if contam nants were emtted.

b. Conpliance with ARARs



The sel ected renmedy conplies with all Federal and State environmental requirenents that are legally
applicable or relevant and appropriate. The nmajor Federal and State ARARs for the selected renedi al
alternative for the GCQU are |isted bel ow

A) Federal ARARs
i. QG oundwat er

Rel evant and appropriate requirenents for groundwater include prinmary drinking water standards established by
the federal SDWA. Several contam nants of concern identified at the Site have Maxi num Contami nants

Level (MCLs), proposed MCLs and/or Maxi mum Contam nant Level CGoals (MCLGs). MCLs are relevant and appropriate
to circumstances at the Site, since the aquifers are current and potential sources of drinking water. MILGs
are relevant and appropriate when the standard is set at a |l evel greater than zero (for noncarcinogen).

The NCP 40 C.F.R 300 et seq. provides that groundwater cleanup standards should generally be attained

t hroughout the contam nant plune or at and beyond the edge of the waste nanagenent area when waste is left in
place. At the Hagen Farm Site, groundwater quality Standards shall be attained at and beyond the edge of the
wast e managenent area (i.e., at the edge of the landfill cap) since waste has been left in place. This is
consi dered the area of attainment.

ii. Surface Water D scharge

Surface water quality standards for the protection of human health and aquatic |life were devel oped under
Section 304 of the Cean Water Act (CWA). The Federal Anbient Water Quality Criteria (AW are

nonenf or ceabl e gui delines that set pollutant concentration limts to protect surface waters that are
applicable to point source discharges, such as fromindustrial or municipal wastewater streans.

National Pollutant Discharge Elinination (40 CFR Part 125); includes best avail able technol ogy.

iii  Wetlands Discharge

Executive Order 11990, 40 CFR 6.302 (a) - Protection of Wtlands is applicable for this site if the discharge
of treated groundwater is to the wetl ands.

iv. Sludges

Al'l sludges, residues, spent carbon, and/or spent coagul ants produced from groundwater and of f-gas treatnent
will be treated to LDR standards for FO003-F005 waste prior to disposal at a RCRA landfill in accordance with
the requirenent of 40 CFR 268.41. |f testing determ nes that waste sludge generated fromthe activated

sl udge bi ol ogi cal systemis not hazardous, the waste sludge could be di sposed of by on-Site |andspreadi ng or
off-Site landfilling. Residues such as spent carbon fromthe treatnment of groundwater

whi ch are regenerated nmust be treated in a unit in conpliance with 40 CFR Part 264 Subpart X Federal ARAR 40
CFR Part 261 - Land D sposal Restrictions shall also be conplied with.

The sludge is not expected to contain netals at concentrati ons above characteristic levels. |f, after
testing by the Toxicity Characteristic Leaching Procedure (TCLP), it is determined that the sludge is
characteristic for netals, it will be treated to render it non hazardous.

v. A r Emssions

National Primary and Secondary Anbient Air Quality Standards (40 CFR Part 50)

Nati onal Em ssions Standards for Hazardous Air Pollutants (40 CFR Part 61)

B) State ARARs

i. QG oundwat er



The State of Wsconsin is authorized to admnister the inplenentation of the Federal SDWA. The State has
al so promul gated groundwater quality standards in NR 140 Ws. Adm Code, which, according to WONR, is being
consistently applied to all facilities, practices, and activities which are regul ated by WONR and whi ch may
affect groundwater quality in the State. Chapter 160, Ws. Stats., directs WONR to take action to prevent
the continuing rel ease of contaninants at |evels exceeding standards at the point of standards

application (point of conpliance). PALs and Enforcenent Standards (Ess), have been promrul gated in NR 140,
Ws. Adm Code. PALs are the groundwater cleanup standards under NR 140. PALs are generally nore stringent
than correspondi ng Federal standards and, therefore, are ARARs for the Hagen Farm Site.

Consistent with the exenption criteria of NR 140.28, Ws. Adm Code, U S. EPA may establish a Wsconsin
Alternative Concentration Limt (WACL), if, based on Site-specific nonitoring data gathered before and after
i mpl enentation of the selected groundwater remedy, U S. EPA deternmines that it is not technically and
econonical ly feasible to achieve the PALs for a specific substance. Except where the background concentration
of a conpound exceeds the ES, and consistent with the criteria in NR 140. 28(4)(B), the

WACL that is established may not exceed the ES for that conpound.

The inplementation of the selected renedy at the Site will be in conpliance with NR 140, Ws. Adm Code, in
that PALs will be nmet unless WACLs are established pursuant to the criteria in NR 140.28, Ws. Adm Code, in
whi ch case the WACLs will be net. These standards will be met in accordance with the NCP at and beyond the
edge of the waste managenent area.

G oundwat er Monitoring and Recovery Wl |l requirements include NR 112, NR 141, NR 508, Ws. Adm Code.
G oundwater nmonitoring wells will be installed in accordance with NR 141, Ws. Adm Code. Extraction and
injection wells will be installed and operated in accordance with Ch. NR 112, Ws. Adm Code.

Wastewater treatnment facility will followed according to NR 108, WAC

In order to reinject the treated groundwater into the on-property aquifer PALs under NR 140, WAC shall be
achi eved.

ii. Surface Water D scharge

A WPDES permt nust be obtained before treated groundwater can be discharged to the Yahara R ver. D scharge
to the Yahara River would be considered an off-site di scharge.

The substantive requirenents of WPDES for discharge of wastewater (treated groundwater) to the | and and/or
surface waters; effluent limts; discharge pernits; sanpling/testing methods is regulated by Ch. 147,
Statutes - Wastewater Management Prograns and Chs. NR 102, 104, 105, 106, 108, 200, 207, 219, and 220, WAC
Surface Water Discharge Regul ations (WPDES). These requirenments are all applicable to the discharge of
treated groundwater to the Yahara River. Ch. NR 220, WAC, requires that the effluent linits be based on the
application of best avail able technology (BAT) prior to discharge. The State has pronul gated Wsconsin Water
Quality Standards and Criteria (WMX) under Chapters NR 102 and 105, WAC, and the procedures for cal cul ating
the toxic effluent linits under Ch. NR 106, WAC, based on the Federal AWQXC devel oped by U S. EPA. NR 102,
104 and 207 WAC al so apply in determ ning water quality based limts.

iii  Wetlands Discharge

Di scharge of treated groundwater to the on-site ditch or adjacent to the wetlands should meet the substantive
requirenents of a WPDES permt and shall conply with Ch. NR 140, PAL standards. In addition, Ch. NR 1.95,
WAC - Wetlands Preservation, Protection, and Managenment and Ch. NR 103 - Water Quality Standards for

Wet | ands are applicable for this site if treated groundwater is discharged to the wetl ands.

vi. Ar Emssions

The em tted gases produced by waste water treatment system(s) will be treated to nmeet State air-quality
standards in accordance with the dean Air Act (CAA) and NR 400 through 499, WAC



v. M scellaneous State ARARs
Di scharge structures or other structures in a navigable water (Chapter 30, Ws. Adm Code)

Ch. NR 27, WAC, the State Endangered and Threat ened Species Act and
Ch. NR 29, WAC, the State Fish and Game Act are State endangered
resource | aws which protect against the "taking" or harning of
endangered or threatened wildlife resources in the area. These would
be applicable to the renedial action in that the poisoning of
endangered or threatened species by site contam nants coul d be

consi dered by the WDNR to be a "taking".

C) "To be Considered" Requirenents
CERCLA Of-site Policy. (My 12, 1986), Revised Novenber 13, 1987, OSWER DIR 9834. 11.

"InterimPolicy for Pronoting the In-State and On-Site Managenent of Hazardous Wastes in the State of

W sconsin" provides a prioritization outline for the treatnent and di sposal of hazardous wastes and is "to-be
considered" for the site. |If out-of-state treatnment and/or di sposal for the generated sludges is determ ned,
the witten docunmentation of how the waste managenment strategy and the eight evaluation criteria were applied
shall be subnitted to the WDNR for review and approval .

C. Cost Effectiveness

Cost effectiveness conpares the effectiveness of an alternative in proportion to its cost of providing
environnental benefits. Table 4 lists the costs associated with the inplenentati on of the renedies.

The selected renmedy is cost effective because it provides a high degree of overall effectiveness proportional
toits costs. The estinmated cost of the selected renedy is conparable with the other alternatives and
assures a high degree of certainty that the remedy will be effective in the longtermdue to the significant
reduction of the toxicity of the contam nants in groundwater.

D. Wilization of Pernmanent Solutions and Al ternative Treatnent Technol ogi es or Resource Recovery
Technol ogi es to the Maxi mum Extent Practicabl e

U S. EPA believes that the selected renedy represents the maxi mumextent to whi ch pernanent sol utions and
treatment technol ogies can be utilized in a cost-effective manner for the RA at the Site. Treatment of
contanmi nated groundwater will significantly reduce the hazards posed by the contam nated groundwater at the
Site. The groundwater will be restored to the acceptable level to protect public health and the environnent.
U S. EPA has deternmined that the sel ected remedy provides the best bal ance of tradeoffs in terns of |ong-term
ef fectiveness and pernmanence, reduction of toxicity, nobility or volune through treatnent, short-term
effectiveness, inplenentability, cost, and State and community acceptance.

E. Preference for Treatnment as a Principal El enent

The selected renmedy for the Site satisfies the statutory preference for treatnment as a principal el enent
through treatnent of the contaminants in the groundwater. Treatment of the on-property groundwater
contami nants using an activated biol ogi cal sludge systemw || result in a significant reduction of

contam nants in the groundwater. Treatnent of the off-property contam nants using the technol ogy sel ected
during the RD stage will result in a significant reduction of contam nant toxicity in the off-property

gr oundwat er .



State of Wsconsin \ DEPARTMENT OF NATURAL RESOURCES
101 South Webster Street

Box 7921

Madi son, W sconsin 53707

SUPERFUNDY SCLI D WASTE FAX 608- 267- 2768
TELEPHONE 608-266- 2621

Carrol |l D. Besadny
Secretary

Sept enber 28, 1992

M. Valdas V. Adankus, Adm nistrator
U S. EPA Region V

77 W Jackson

Chicago, Il 60604

SUBJECT: Concurrence on The Sel ected G oundwater Control Remedy, Hagen Farm Site, Town of Dunkirk, Dane Co.
W

Dear M. Adankus:

The Departrment is providing you with this letter to docunent our concurrence with the renedy selected for the
groundwat er control operable unit at the Hagen Farm Superfund site. The proposed groundwater renmedy, as
outlined in the June, 1992 Proposed Plan, wll address the contam nated groundwater both on and off site, and
is considered the final renedy for the groundwater at the site. The selected renedy is alternative 2, which
i ncl udes:

G oundwat er use restrictions in the formof deed restrictions to the extent necessary to inplenent
and protect the renedy;

Installation of a fence around the treatnent system
Additional nonitoring to determne the depth and extentof off-site contam nation

A series of groundwater extraction wells both on and offsite designed to actively restore the
groundwat er in both areas

Pretreatnent of all extracted groundwater for the renoval of metals and inorganic solids

Treatment of the on-site extracted groundwater in an activated sludge biological treatnent facility
constructed at the Hagen Farns site

A bench scal e study exanmining the feasibility of injecting the treated on-site groundwater into the
aqui fer below the site in order to enhance in-situ bioremediation

Treatment of off-site extracted groundwater using an appropriate treatnent technology. This
technol ogy has not yet been determ ned but options include cascade aeration, activated sludge, air
stripping, granular activated carbon (GAC) or UV-oxidation

Treat ment of residue, sludge, and/or spent coagul ates to nmeet | and di sposal requirenents, followed
by disposal in a RCRA landfill; and

Di scharge of all treated groundwater to the Yahara R ver or nearby wetl ands.

The range of costs for the selected remedy are estinmated to be as foll ows:



Capi tal Cost $ 4,396,000 - $6, 288, 000
Annual O8M 1st year $ 550,000 - $ 1,062,000
Total Present Wrth $ 13,612,000 - $ 24,163, 000
Estimated time to inplenent 30+ Years

Though the Department concurs with the selection of this renedy, WDNR concurrence i s based upon the
understanding that at the time the proposed treatnment design is finalized, the effluent discharge lints and
di scharge |l ocation (including any reinjection of enhanced groundwater which is proposed) are acceptable to
the WDNR and are in conpliance with the effluent discharge linmt requirenents of Chapters NR 102, 105, 106,
207 and 220, the wetlands protection in Ch NR 103, and the applicable air quality standards

in Chs NR 400 to 499, WAC. Qur concurrence is also conditioned on EPA's suppl ementation of that portion of
the administrative record that pertains to off-site groundwater extraction and treatment with all docunents
submitted by the WONR in the future dealing with of f-site groundwater extraction and treatnent, in accordance
with 40 CFR 300.825(a)(1). |In addition, the Department reconmends that the potential to discharge to a

muni ci pal sewerage system be further investigated during the renedial design.

We understand that if the potentially responsible parties (PRPs) do not agree to fund the renedy, it will be
necessary for the State of Wsconsin to contribute 10% of the renedial action costs associated with the
actions and 10% of the Q&M costs for the first 10 years of groundwater extraction and treatnment. In
addition, if the PRPs do not agree to fund the &\ the State of Wsconsin will need to contribute 10% of all
other O&%M costs for the first year and provide for all O&M after that, provided that no changes to

the National Contingency Plan are made that would require an alternative cost allocation. W provide
assurance of the State's willingness to provide this required state cost share on the assunption that U S
EPA wil|l pursue all feasible enforcenent actions against the PRPs prior to expending the Fund at the site.

We understand that if the Fund is expended to conduct the renedy and if hazardous waste needi ng disposal is
required to be nanaged off-site as part of the renedy, that the State of Wsconsin will be required to

provi de the assurances for hazardous waste managenent in 40 CFR 300.510(d) and (e) of the Nationa

Contingency Plan. The assurances are that a conpliant hazardous waste facility is available, and that
facility's use is consistent with our approved Capacity Assurance Plan. |In addition, the Departnent
recommends that an analysis and a finding be nade during remedi al design on whether hazardous wastes can be
managed in-state and on-site, to the extent practicable. Hazardous waste residuals nmay be generated by the
pretreatment of extracted groundwater prior to treatnent, and sludge generated during the treatnent of
groundwat er may constitute hazardous waste. W also understand that our staff will continue to work in close
consultation with your staff during the pre-design, design and construction phases of the renedy.

Thank you for your support and cooperation in addressing the contam nation problemat the Hagen Farmsite.
Shoul d you have any questions regarding this matter, please contact Jane Lentke, Superfund Renmedial Unit
Leader, at (608) 267-0554.

Si ncerely,

C. D. Besadny
Secretary

cc: Lyman Whble - ADS

Li nda Meyer - LO5

Paul Didier - SW3

M ke Schnoller - SD

Mary Pat Tyson - U S. EPA Region V, 5HS/ 11
Mark G esfeldt - SW3

Jane Lentke - SW3

Paul Kozol - SW3



